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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Said manufacture approach characterized by laying the insert which is the approach of manufacturing 
a composite-material member by casting an aluminium alloy plate on the insert covered with the metal thin 
film, and removed the oxide layer of an insert by processing under a vacuum, and covered the thin film of the 
titanium base more physically calmly to the insert in the gaseous phase, and was covered in the mold filled with 
the casting metal. 

[Claim 2] The approach according to claim 1 characterized by an insert consisting of aluminium alloys. 

[Claim 3] The approach according to claim 1 characterized by consisting of aluminium alloys reinforced 

according to the skeletal structure of the ingredient which an insert cannot dissolve easily. 

[Claim 4] The approach according to claim 1 characterized by an insert consisting of iron products. 

[Claim 5] The approach according to claim 1 characterized by an insert consisting of copper products. 

[Claim 6] The approach according to claim 1 characterized by a thin film being a kind of pure titanium or its 

alloy. 

[Claim 7] The approach according to claim 6 characterized by an alloy being TA6V. 

[Claim 8] The approach according to claim 1 characterized by being the aluminium alloy with which a casting 
alloy belongs to the group who consists of A-S 5U3, A-S 7U3, and A-S 9U3. 

[Claim 9] The approach according to claim 1 characterized by being the aluminium alloy with which a casting 
alloy belongs to A-S7GO, 3 and A-S7GO, and the group that consists of 6. 

[Claim 10] The approach according to claim 1 characterized by belonging to the group by whom a casting alloy 
is constituted from A-U5GT and S-U5GT accompanied by silver. 

[Claim 11] the thickness of a thin film - 0.5 from « approach according to claim 1 characterized by being 3 
micrometers. 

[Claim 12] The approach according to claim 1 characterized by the thickness of a thin film being 2 to 10 
micrometers. 

[Claim 13] The approach according to claim 12 characterized by the thickness of a thin film being 3 to 8 
micrometers. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the composite-material member 
obtained by casting a plate with the insert which covered the metal thin film. 

[0002] This invention coalesces in the aluminium alloy in which the insert was cast from the plate at least 
partially especially in relation to the member formed from the insert of a class which is [ copper / an aluminium 
alloy insert, iron, or ] different. 

[0003] In order that this special structure may improve the local property of components, it is used for 
manufacture of vehicle components like the engine cylinder head, or is used for the pipe for insertion in the 
casting components of an airplane. 

[0004] In fact, in order for such components to have received special stress, especially thermal stress locally 
during use and to avoid effect harmful to the behavior of components, if an insert is inserted in such 
components, it is known that a stress property with nearby [ more sufficient ] than the ingredient of the base is 
shown. 

[0005] However, there is a problem especially about manufacture of these composite-material member, 
especially concerning association with an insert and a casting metal. 

[0006] it is in fact, like [ since the adhesion between component parts is not in the condition which should 
always exist consequently ] thermal conductivity on the other hand — mechanical and a physical characteristic 
become unsuitable. On the other hand, since casting from a plate is made by filling the metal in the condition of 
having dissolved, to the mold with which the insert is laid, an insert deforms that the melting temperature of the 
metal which is an insert temporarily is lower than the melting temperature of a casting metal, or it is near 
temperature, and it becomes harmful for exact positioning of an insert. 
[0007] 

[Description of the Prior Art] The solution of this problem is already offered. For example, the following things 
are indicated by the Europe patent application 384045. "It is the approach of acquiring metallic association with 
a metallic material or composite material, and a metal matrix and a metal casting product, or a metal alloy 
casting product. The moldability between this ingredient and a casting metal and the thermal conductance 
between the products which should be combined can be raised. Usually, consist of the metal of the approach of 
consisting of processing an ingredient front face by the deposition of the impalpable powder layer of a different 
metal from the metal contained in the ingredient and the casting product, and a casting product, or the same 
metal as a metal alloy, the approach of casting these metals or a metal alloy around the composite material laid 
into mold" — in this patent application The impalpable powder layer which makes metallic bond possible is a 
metal belonging to the group who consists of gold, silver, copper, nickel, platinum, chromium, a tungsten, 
iridium, molybdenum, a tantalum, niobium, an osmium, a rhenium, a rhodium, a ruthenium, and zircon. 
[0008] According to this patent application, a metaled impalpable powder layer can cast an insert to extent 
which heat transmits to an insert. The oxide film which is on the surface of an insert must be washed by the 
dissolved casting metal. 

[0009] In order to solve the problem which combines an insert with a casting metal, these people have proposed 
the solution also in France patent application No.9010224. This solution is as follows. The aluminum in the 
natural condition of existing in the front face of "insert is washed by the acid or the base, and it is [ as opposed 
to / immediately / metal gas ] surrounding temperature and 1000K at impermeability. It is -500 KJ/mole of 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/7/2005 



JP,06-218519,A [DETAILED DESCRIPTION] 



Page 2 of 3 



oxygen in between. The film with the above oxide free energy of formation is re-covered. The melting point of 
this film is higher than an insert and a casting metal, into the aluminum which dissolved, is meltable and forms 
aluminum and an eutectic. And the covered insert is laid into the mold by which the casting metal was filled 
with the temperature which 30% of an insert remelts at least. " [0010] 

[Problem(s) to be Solved by the Invention] Although these solutions improve the metallic bond between an 
insert and a casting metal effectively by decreasing or removing the aluminum-oxide layer on the front face of 
an insert, this solution is not taking into consideration the oxide which exists in the front face of the dissolved 
casting metal acting as a failure remarkable for perfect association between ingredients. 
[0011] 

[Means for Solving the Problem] For this reason, as an attempt which solves the problem of an oxide, these 
people searched for the solution and completed the approach of obtaining a composite-material member, by 
casting a tabular aluminium alloy on the insert covered with the metal membrane. This approach removes the 
oxide layer of an insert under a vacuum, and physically calmly, more, the film of the titanium base is covered to 
an insert and it is characterized by laying the covered insert in the inside of a gaseous phase into the mold filled 
with the casting metal. 

[0012] Thus, this invention consists of three phases. 

[0013] The first phase is removing the layer of the oxide which exists in addition on the surface of an insert by 
processing in the chamber under a vacuum in order to paste up the film on that by which it is going to be 
covered appropriately. Observe a difference with the Prior art which removes the layer of an oxide. 
[0014] - Or [ harmful to various extent, or / being corrosive or being based on washing by the acid by use or 
base of a chemistry product harmful to an environment ]; 

- Or the casting metal of a dissolution condition washes, the particle of an oxide is produced in this metal, and 
this has effect harmful to a condition with the suitable composite-material member obtained. 
[0015] What kind of geometric form is sufficient as the form of the insert used. 

[0016] - an aluminium alloy or - the product of the aluminium alloy reinforced according to the skeletal 
structure of the ingredient which was preferably formed for aluminum fiber, and which is hard to dissolve, - 
iron, or copper. 

[0017] The 2nd phase is to cover the thin film of the titanium base to an insert. 

[0018] The deposition of this thin film is carried out using the self-possessed technique in the gaseous phase 
under reduced pressure, an oxide layer is removed, reoxidation is avoided completely and this is obtained 
within a chamber advantageous to the layer of a pure metal being held on an insert front face. 
[0019] A thin film is formed with pure titanium or a titanium alloy, and it is preferably known as TA6V, and 
weight composition is aluminum 6% and vanadium 4%, and the remainder are titanium and the usual impurity. 
[0020] As compared with the other metals and alloy which were used with the conventional technique, titanium 
and its alloy can become a very effective reducing agent for aluminum in the temperature to which a casting 
aluminium alloy flows. Therefore, titanium and its alloy capture the oxygen in the contact interface between a 
thin film and an alloy, and perfect association is obtained. In fact, this to which capture of oxygen actually takes 
place is for oxygen not to form an oxide with the titanium acting as a failure in association, thanks to the special 
property of titanium. However, a solid-state insertion solution is formed so that metallic bond may remain in 
addition. 

[0021] Furthermore, titanium and its alloy do not tend [ not much ] to oxidize at surrounding temperature, and 
have become the cause that the insert which this covered may be kept without the risk of any oxidation. And as 
far as the safeguard and time of an insert are concerned, the large degree of freedom is given according to the 
process. 

[0022] Thus, the titanium which carried out deposition is pasted up very well, and the insert which was covered 

for this reason can be dealt with, without paying special attention in any way. 

[0023] The 3rd phase is to lay the insert covered in the mold filled with the casting metal. 

[0024] Sand, a metal, or a waste wax is sufficient as mold, and casting operation is performed using various 

techniques with gravity casting, casting under reduced pressure, casting-forging, and casting under 

pressurization. 

[0025] Although there is a fact that any aluminum is suitable as long as it casts from the plate of an alloy, a 
casting metal is French requiremnts and the standards of the Aluminium Association by reference. What 
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satisfies specification (insifP^f a parenthesis) is desirable. They are ^feuS and A-S 7U3 (319), A-S 9U3 
(380), A-S7GO, 3 (A356), A-S7GO, 6 (A357), A-U5GT (A204 and A206), and A-U5GT (A201) accompanied 
by silver. 

[0026] There are the following two types of insertion metallic bond cast from a plate. 

[0027] - If a surface titanium layer is thin, the amount of [ with the direct coupling part of the insert and casting 
metal with which the titanium layer broke that it was about 1 micrometer, for example, an insert/titanium and 
titanium / casting metal ] double bond part will appear alternately. 

[0028] - When a surface titanium layer is thick, association is mainly double association with an insert / 
titanium and titanium / casting metal as it is 3 micrometers or more, for example. 
[0029] The 1st solution can be used when an insert is the aluminum base. It is because there is no 
disadvantageous point in any way even if two metals contact, in this case, the thickness of a thin film — 0.5 
from — it is about 3 micrometers. 

[0030] In the case of the insert of the aluminum base, and the insert of copper and an iron alloy, the 2nd 
solution can be used. It is because it is necessary to prevent formation of the eutectic of AlCu which causes 
seizing at a low-melt point point in the case of copper. Moreover, it is because it is necessary to prevent 
formation of the eutectic between the AlFe metals which are easy to break in the case of iron. 
[0031] In the case of the latter, it is possible to carry out the deposition of a duplex in a gaseous phase. The 2nd 
layer by titanium is pasted up on the 1st layer for the purpose which forms a barrier effective in diffusion in the 
layer of the first element, and is combined with an aluminium alloy for casting. The thickness of a layer is 
desirable and 2 to 10 micrometers and an optimum value are 3 to 8 micrometers. 

[0032] the oxygen which this approach has in the front face of a dissolution metal - receiving — titanium — an 
affinity --**** — since it is — these people's Prior art — comparing — partial remelting of an insert — not 
required — moreover — therefore, it also has the advantage that it can be used on comparatively low temperature 
conditions. 
[0033] 

[Example] This invention will be better understood in the following example. 

[0034] As an example 1 aluminium-alloy insert, it is Aluminium Association. Standardized Type 6061 was used 
and the thin film covered by TA6V in the gaseous phase (P. V.D). And the aluminium alloy of 3% of copper 
cast the perimeter by the weight ratio silicon 6%. 

[0035] In the first trial, the deposition of the thin film with a thickness of 1 micrometer was carried out. and the 
place which measured mechanical resistance by the interface of an insert-casting alloy — 90MPa it was . 
[0036] In the 2nd trial, the deposition of the thin film with a thickness of 8 micrometers was carried out. 
Mechanical resistance was 105MPa(s). 

[0037] Using Type 6061 which contains 20% of aluminum fiber by the volume ratio as an example 2 
aluminium-alloy insert, the casting metal used the same thing as an example 1 . 

[0038] By the first trial, it is P. V.D about TA6V [ with a thickness of 1 micrometer ]. Deposition was carried 
out with the technique, the hauling resistance in an interface — 120 MPa it was . 

[0039] In the 2nd trial, the deposition of the pure titanium with a thickness of 1 micrometer was carried out 
using the same technique. Resistance was 135MPa(s). 

[0040] The insert of example 3 copper was used, it covered with the titanium thin film, and thickness was 5 
micrometers. The aluminium alloy of 3% of copper cast the perimeter of an insert by the weight ratio silicon 
6%. 

[0041] This invention is used for insertion of manufacture of vehicle components like the engine cylinder head, 
and local reinforcement of airplane components. 

[0042] This invention is illustrated by drawing 5 from drawin g 1 to attach. These drawings were obtained in the 
examples 1-3 of this invention, and are the microphotographies for a bond part of an insert and a casting alloy. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




FIG.1 



[Drawing 2] 



[Drawing 3] 



FIG.2 
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FIG. 3 




FIG. 4 




FIG.5 
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